We report the 4.25-Mbp first draft sequence of Gammaproteobacteria strain MFB021, a moderate halophile isolated from petroleum-contaminated soil in Cochin, India. The genome of the strain MFB021 was sequenced to understand the mechanism of hydrocarbon degradation and the halophilicity of the bacterium.
he class Gammaproteobacteria constitutes a very large and diverse group of bacteria that exhibits enormous variety in terms of their phenotype and metabolic capabilities (1, 2) . Strain MFB021, identified as belonging to Gammaproteobacteria, was isolated from a soil sample contaminated with petroleum and other hydrocarbons in Cochin, India. Bushnell Haas (BH) broth medium supplemented with diesel oil was used for the isolation of strain MFB021. The organism is able to degrade petroleum products, can grow in up to 25% salinity, and can tolerate salinity levels of up to 30%. The genome of the Gammaproteobacteria strain MFB021 was sequenced to gain understanding into the mechanisms involved in osmotolerance and petroleum degradation capability.
Sequencing was performed on the Illumina MiSeq platform with a 2 ϫ 250 paired-end run; 522,255 paired sequences were generated, for a total of Ͼ193 Mb and a mean length of 185 bases per read. The reads were analyzed and quality checked using FastQC (3). De novo assembly was performed using ABySS version 1.3.7 (4). We used SSPACE version 2.0 (5) to extend and merge the resulting scaffolds based on read-pair information, as well as short overlaps to reduce the number of scaffolds, which resulted in 136 contigs and an average coverage of 43ϫ, for a total of 4,436,200 bp. Genome annotation was automatically performed on the RAST server (6), Glimmer 3 (7, 8) , GeneMark (9), the KEGG database (10), tRNAscan-SE (11), RNAmmer (12) , and Signal P4.1 (13), using Glimmer for base calling, obtaining 3,324 protein-coding genes.
Among the coding sequences (CDSs), 1,332 are not in a subsystem, whereas 1,992 CDSs (1,898 nonhypothetical and 94 hypothetical) are in subsystems. RAST annotation also predicted the involvement of 162 genes in stress responses, including 30 genes involved in osmotic stress (2 in osmoregulation; 21 in choline, betaine uptake, and betaine biosynthesis; 3 in the synthesis of osmoregulated periplasmic glucans; and 4 in ectoine biosynthesis and regulation), 75 in oxidative stress (12 in glutathione:nonredox reactions, 6 in redox-dependent regulation, 6 in the glutathione:redox cycle, 6 in glutaredoxin, 24 in oxidative stress, and 2 in glutaredoxins), 8 in protection from reactive oxygen species (ROS), 3 in cold shock, 15 in heat shock, and 29 in detoxification. Also, 44 genes are involved in the metabolism of aromatic compounds (3 in salicylate ester degradation, 4 in benzoate degradation, 4 in the chloroaromatic degradation pathway, 11 in the catechol branch of the beta-ketoadipate pathway, 5 in salicylate and gentisate catabolism, and 13 in the protocatechuate branch of the beta-ketoadipate pathway). The organism also has 6 genes involved in the synthesis of the plant hormone auxin.
This data set provides insight into the features of this bacteria that may contribute to petroleum utilizing ability and its survival and growth under halophilic conditions.
Nucleotide sequence accession numbers. This whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the accession no. JNVT00000000. The version described in this paper is version JNVT01000000.
